Introduction
Mushroom poisoning is a global phenomenon and can be a source of major mortality and morbidity. Although Hong Kong people consume a large volume of mushrooms, there are few clinical studies and New knowledge added by this study • Local epidemiology data of mushroom poisoning presented between 1 July 2005 and 30 June 2015 that include the first case series of amatoxin poisoning in Hong Kong.
• Life-threatening amatoxin poisoning was caused by consumption of Amanita farinosa. This is the first report of this Amanita species in Hong Kong.
• A confirmed case of hallucinogenic mushroom poisoning was caused by imported Tylopilus nigerrimus. Implications for clinical practice or policy • Public awareness of the high-risk behaviour of consuming self-picked wild mushrooms should be raised.
• A number of poisoning incidents involved the consumption of wild-harvested dried porcini purchased in the market.
• Doctors should suspect amatoxin poisoning in patients who present with gastrointestinal symptoms that begin 6 hours or more after wild mushroom consumption. Hong Kong Poison Information Centre can be consulted early to facilitate urgent mushroom identification and antidote treatment.
reviews related to local mushroom poisoning. 1, 2 The diagnosis of mushroom poisoning should be based on clinical features, laboratory investigations, and mushroom identification. Due to the lack of leftover mushroom samples in most cases, emergency ORIGINAL ARTICLE C M E amatoxin poisoning, six were critically ill, of whom one died and two required liver transplantation. There was one confirmed case of hallucinogenic mushroom poisoning caused by Tylopilus nigerrimus after consumption of a commercial mushroom product. A number of poisoning incidences involved the consumption of wild-harvested dried porcini purchased in the market.
Conclusion:
Most cases of mushroom poisoning in Hong Kong presented with gastrointestinal symptoms and followed a benign course. Life-threatening cases of amatoxin poisoning are occasionally seen. Doctors should consider this diagnosis in patients who present with gastrointestinal symptoms that begin 6 hours or more after mushroom consumption. 
香港進食蘑菇中毒的個案：十年病例回顧

Results
During the 10-year study period, there were 67 cases of mushroom poisoning. All cases were reported from hospitals of the Hospital Authority. All patients were Chinese; 29 (43%) were male and 38 (57%) were female. The median age was 47 (range, 2-86) years. Of the 67 cases, 52 (78%) occurred between April and September when the climate in Hong Kong is optimal for mushroom growth. In 66 cases, the mushrooms were intentionally consumed as delicacies. There was one case of accidental ingestion, in which a 2-year-old boy ingested a wild mushroom in a park. Ingestion with recreational, suicidal, or malicious intent was not recorded in this case series.
The most common clinical presentation was gastrointestinal symptoms (Table 1) . Symptoms mimicking gastroenteritis were the presenting feature in 60 (90%) patients. The diagnosis of these 60 patients included gastroenteritic mushroom poisoning in 38, cholinergic mushroom poisoning in five, food poisoning in eight, food allergy in two, and seven cases of amatoxin poisoning.
Neurological symptoms were also commonly reported: 20 (30%) patients presented with one or more symptoms including dizziness, numbness, hallucination, headache, or confusion ( Table 1) . Most of them (15 of 20 patients) presented with both neurological and gastrointestinal symptoms. Four patients presented with neurological symptoms including visual hallucinations, dizziness, generalised weakness, and malaise without gastrointestinal symptoms. They were subsequently diagnosed with hallucinogenic mushroom poisoning. One patient presented with malaise, muscle fasciculation, and profuse sweating that was diagnosed as cholinergic mushroom poisoning.
The symptom onset time was documented in 62 patients ( Table 2 ). Among them, 53 patients developed symptoms within 6 hours of mushroom consumption (early-onset group). The median time of symptom onset was 2 hours post-ingestion (interquartile range [IQR], 2). Most patients (50 out of 53) presented with early-onset gastrointestinal symptoms. No severe clinical outcomes were observed in this group of patients and all recovered with symptomatic treatment and short duration of hospital care.
Symptoms developed 6 hours or more after mushroom consumption in nine patients (lateonset group). The median time of symptom onset was 11 hours post-ingestion (IQR, 2). This group of patients represented potentially life-threatening mushroom poisoning. All seven cases of amatoxin poisoning in this case series were found in this group. The remaining two cases included one case of hallucinogenic mushroom poisoning caused by Fever (>38°C) 7 (10) Tachycardia (>100 beats/min) 5 (7) Hypotension (systolic blood pressure <90 mm Hg)
(6)
Rash and generalised itchiness 3 (4)
Chill or shivering 2 (3)
Urge to urinate 2 (3)
Shortness of breath 1 (1)
Abbreviations: A&E = accident and emergency department; ICU = intensive care unit * Symptom onset <6 hours after mushroom ingestion † Symptom onset ≥6 hours after mushroom ingestion Tylopilus nigerrimus, and one case of food poisoning. The source of poisonous mushrooms was documented in 64 cases (Table 3 ). In 34 (51%) cases, the mushrooms were self-picked from a park, hillside, or roadside. The locations were usually close to the patient's home. On the other hand, 14 (21%) cases purchased the mushrooms in Hong Kong and 16 (24%) purchased them in mainland China. All patients with amatoxin poisoning collected the mushroom from the wild. The source of mushrooms was not documented in three (4%) cases.
Mycological identification was achieved in 28 cases ( Table 4 ). The diagnosis of amatoxin poisoning was confirmed by the presence of amatoxin and/or phallacidin in the urine of five patients.
Discussion
The aim of this study was to describe the pattern of mushroom poisoning in Hong Kong. Four mushroom poisoning syndromes, together with food poisoning and food allergy, were identified to be the cause of all mushroom poisoning cases in this study. The typical clinical features and the management of the four local mushroom poisoning syndromes are summarised in Table 5.   4 As an extensive urban city, commercially sold cultivated mushrooms are easily available and these are the mushrooms consumed by most Hong Kong citizens every day. Nonetheless the Chinese generally believes that wild-harvested products, including mushrooms, have higher nutritional and medicinal values. The risky behaviour of collecting and consuming wild mushrooms was considered to be rare in Hong Kong. This can be illustrated by the relatively few reported cases of poisoning during the study period. There are over 388 known species of mushroom in Hong Kong, 5 of which fewer than 10% are edible, and a majority have unknown edibility. Although mushrooms are macroscopic organisms with visible morphological features, many mushroom species share a similar appearance and (2) misidentification is common. There is no correlation between a particular morphological feature and poisonous nature of a mushroom species. Even with genus Amanita, there are edible and inedible species. There is no simple way to differentiate edible and poisonous mushroom species. Even in expert hands, mushroom identification frequently depends on the microscopic features that can usually be seen in a laboratory setting. Different edible and inedible or poisonous mushroom species can share a similar habitat and grow in close proximity in the wild. Collection of mixed species often happens. Cooking or other means of food processing cannot detoxify a poisonous mushroom. With the report of life-threatening amatoxin poisoning from ingestion of local wild mushrooms, Hong Kong citizens would be well advised to stop the risky behaviour of consuming self-picked mushrooms from the wild. Consumption of poisonous mushrooms can cause various signs and symptoms, such as gastroenteritis, disturbances in central nervous system, and liver failure. 3 As mushroom identification is usually not available early on in patient care, doctors should treat their patients according to the clinical syndrome (Table 5  4 ). An important predicting factor to consider is the latency from ingestion to onset of symptoms. The finding of our case series is compatible with overseas reports. 3, 6 Patients with early-onset symptoms, typically within 6 hours post-ingestion, all had a benign course of disease ( Table 2 ). The mainstay of treatment is supportive, with intravenous fluids, antiemetic, antispasmodics, or analgesic for those patients who present with gastrointestinal symptoms.
Seven cases of amatoxin poisoning reported in this case series confirms the existence of deadly amatoxin-containing mushroom in our locality. Poisonous Amanita species have long been found in Hong Kong. Although local cases of amatoxin poisoning have not been reported in Hong Kong before 2013, it has been well-reported in mainland China. [7] [8] [9] According to a report published by Guangzhou Municipal Centre for Disease Control and Prevention, there were 92 cases of mushroom poisoning with 13 deaths in the years 2002 to 2005. 9 The reported species of mushroom involved in 70% of cases were the amatoxin-containing mushroom Amanita exitialis and the gastroenteritic mushroom Chlorophyllum molybdites. 9 For amatoxin poisoning, the latency between ingestion and onset of symptoms was typically 6 to 24 hours. 3 For our seven cases of amatoxin poisoning, this latency ranged from 8 to 12 (median, 11) hours. There were four male and three female patients, with a median age of 44 (range, 29-74) years. All cases presented with persistent vomiting and diarrhoea, deranged liver function tests, and were able to give a history of wild mushroom ingestion. Three were imported cases. Two of them ate wild mushrooms in South Africa and one patient ate wild mushrooms in China. In four patients, wild mushrooms were picked locally in the country park of the New Territories. One imported case presented to hospital in Hong Kong 5 days after wild mushroom consumption and died of multi-organ failure soon after hospital admission. The remaining six cases were managed according to overseas experience in the treatment of amatoxin poisoning. [10] [11] [12] Treatment included intravenous silibinin, oral silymarin, intravenous Nacetylcysteine, oral multiple-dose activated charcoal, high-dose intravenous penicillin, and early charcoal haemoperfusion. Two local cases progressed to liver failure and required liver transplantation. The remaining four cases recovered with medical treatment. The diagnosis of amatoxin poisoning was confirmed by the presence of amatoxin and/or (Table 4) . This is the first report of this Amanita species in Hong Kong. Hallucinogenic mushroom poisoning has not been previously reported locally. The clinical presentation of our four cases included dizziness, headache, generalised weakness and numbness. Three out of four patients presented with visual hallucination. Although one patient did not report any hallucinations, the patient was included as a suspected case of hallucinogenic mushroom poisoning based on compatible neurological symptoms following consumption of porcini. The symptom onset time was documented in two cases and was 2 hours and 10 hours post-ingestion. The source of mushroom was recorded in three cases as mainland China. In only one case was mycological identification performed (Table 4) .
There were 13 cases of bolete poisoning in this case series. All cases were related to consumption of porcini. Porcini is considered to be a delicacy by many mushroom lovers. It includes a number of edible Boletus species, with Boletus edulis being the best known. Not all Boletus are edible, however, and mixing edible and inedible species is possible in wild mushroom harvesting. There are reports of bolete poisoning in English and Chinese literature. 6 Bolete consumption has been associated with outbreaks of neuropsychiatric symptoms in Southwest China (eg Yunnan province) in recent years. [13] [14] [15] According to these reports, consumption of inedible boletes typically presented with gastrointestinal and neurological symptoms including visual and auditory hallucination. In our case series, two out of 13 cases of bolete poisoning presented with neuropsychiatric symptoms without gastrointestinal symptoms. The two unrelated cases purchased mushrooms from Yunnan province. The first patient presented with numbness and weakness in all four limbs, dizziness, and malaise after mushroom consumption. The time of symptom onset was not documented and symptoms resolved on the same day as mushroom consumption. No mushroom sample was obtained for identification. The second patient developed dizziness, malaise, and visual hallucination 10 hours after mushroom consumption. Her symptoms resolved 48 hours post-ingestion. The causative mushroom was identified as T nigerrimus, an inedible bolete. Hallucinogenic mushroom poisoning caused by T nigerrimus has not been reported in the English literature.
In the cases of bolete poisoning, 11 out of 13 presented with gastrointestinal symptoms after mushroom consumption. Four patients purchased the mushrooms locally, and seven purchased the mushrooms in China. In most cases, the mushrooms were commercially packed as a product containing wild-harvested boletes in dried slices. Mycological identification was performed in 10 cases. These 10 cases represented six poisoning incidents. In five incidents involving eight patients, the wild-harvested porcini showed mixing up of edible porcini and inedible boletes. In the remaining one incident, the mushrooms were identified as an edible species, although microscopic examination revealed them to be rotten with dried worm and mold (Table 4 ). The diagnosis was food poisoning with possibly bacterial contamination of spoiled mushroom in this incident.
Conclusion
Most cases of mushroom poisoning in Hong Kong follow a benign course. Life-threatening cases of amatoxin poisoning are occasionally seen. Doctors should consider this diagnosis in patients who present with gastrointestinal symptoms whose onset is 6 hours or more after mushroom consumption. In this review, all patients with amatoxin poisoning picked the poisonous mushroom from the wild.
Wild mushroom picking and consumption should be strongly discouraged.
